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From: Commending Officer, U. S. Naval Ammunition Depot, Crane, Indiana
To: Rational Aeronautics and‘Space{Administration, Goddard Space
Flight Center, Electrochemical Power Sources Section (716.2),
Space Power Technology Branch, Greenbelt, Maryland 20771

Subj: Monthly Progress Report on National Aeronautics and Space
Administration Space Cell Test Program; submission of

s
‘.“‘

Encl: (1) Monthly Progress Report as of 31 December 1965 (3 copies)

1. The progress report for National Aeronsutics and Space Administration
purchase order W1l,252B on the space cell test program is submitted as
enclosure (1). . : -
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NASA (Mr. Emil Hymowitz, 672), Greenbelt, Maryland 20771 '

NASA, Scientific and Techpical ¥nfdrmation Facility (NASA REP RQT-20238),
Bethesda, Maryland 2001L%. &~ ..

Scientific Information Officer, Defence Research Staff, British Embassy

(Wing Commander Cherry), 3100 Massachusetts Ave. NW, Washington, D. C. 20008
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i Gould-—Nat‘ onal Batteries, Inc.
Yardney Electric Corporation
and Delco-eRemy (Delco).

nos

#*

'TOTAL NUMBER OF PACKS TN PROGRAM: 160
_ l‘otq, l'umber of Packs . Gells I”a eq
o Cycled: - Since last .
To Date Cycling Failed Report

NICKEL CADMTUM (10-cell packs)
G.E. 3.0 a.h.

< Gould 3.5 a.h.

: : Sonotone 5.0 a.h.
Gulton 6.0 a.h.

TOTALL,

¥

NICKEL CADMIUM (S-cell peu-n)

e

bRk

£
(@ N\
’—l
[0 J\VES IR gV}
S Own o~
+=
=

Sonotone 3.0 a.h. | 6 6 0 0 1
Sonotone 5.0 a.h. SPARISTOR 8 8 0 2 i
G.B. 5.7 a.h, YIMRUS £ 6 0 0 0
G.E. 12 &a.b. i3 7 5 0 22
_ G.E i 2 2 0 2.
Gul 1 1 0 0 0
Gul 5 6 0 2 2
Sul 6 0 o .\ 1
Gul. > 6 0 0 0
G L o) 1 3 3
i Gu 3 3 0 1 V2
G ' 6 5 3
e 4 2 2 9
G o 3 9 3 32
G & 0 2 K 6
Gou - 5 7 254
TOTAY L £ 29 = 113
STLVER CAIMIUM (-ro7y pacis
L Yardney 12 a.io. i 3 16
TCTAL D z 10
SILVER CAIMIUM /i cell o pacis '
Vdv-‘ ey 2.0’ t 4 3 5
TOTAL ( 4 3 z 5
¥ ALl faliure anelys.s resu. ts s=r— cumidative. T e’ Do
shown on pages 3 “hroued 2% 187 al vack fai . ures on




rota.l Mber
‘Cycled .

. Tb Date chling Failed Report Date
' STLVER, ZIWC (10-cell pa.cks) . f\ﬂj
| ' Yardney 12 a.h. . 12 o 1 0 6
‘. Deleco 2; a.h, e R | 0 0 0
AOTAL ' . R 1 1 0 6
SILVER ZINC (5-cell packs). |
: Deléo 25 a.h.; R 3 0 3 0 10
"2 Deleo 4O m.h. 1 0 1 o 2
TOTAL 4 0 4 0 12
) ¥ ALl fallure analys!s results are cumilative. Total pack failures are
shiwn on pages 8 through 39; partial pack failures on pages 4O through
5o,
2. Test’ Parameters: .

&. General Cycling Program:
(1) Amtient Temperature:

(a) o° C.

(x) 2=° c.

(=) u2° C.

(L_‘.) V-..ltage

“imits per

pack ¢n

char.e:

(a) 2.7+ 0.03 volts per zell at
(t) 1.42 + 0.03 volte per cel. a*
(c) 1.45 % D.03 volts per mall at
(3) Depth of Dise charge:
(a) 97-minute and 3-hour ot its:
1. i percent and £ percent
2. 2' percent and 49 percent
3o percent ard % percent
(t) Zh~hiur orbits:
i. 50 percent at 2% ¢ auc &
2
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Cells Falled®
Since Last Total To




W(h-) Orbit Times: L pY | LT
(a) 90 minutea-3o-1uus. cituasnse apd’ 60-u1nute chnrae.;>
(b) 3 hour---30-linut¢ am ua 150-minute charge.

(c) 24 hours--1-hour amma -t 23-hour charge.

®w'n

b. Nimbus Packs:

(1) Ambient Tenéer.tun’g“
(a) 0° C. |
(v) 25° c.
(e¢) 4o° ¢,

(2) Voltege 1imit per pack on charge: 1.49 * 0.03 volts per cell
&t each tempersture.

(3) Depth of Discharge:
(a) 15 percent and 25 percent at 0° C.

(b) 25 percent and 40 percent at 25° C.

B S SIS R

(c) 15 percent and 25 percent at 4L3° C.

(4) Orvit Time: 9O-minutes--30-minute 4" 50 .- . 2nd &0-minute
charge,

c. Silver-Cadmium Packs:

(1) Ambient Temperatures:

(a) 0° C.
(v) 25° c. |
(c) ho° c.

(2) Voltage limits per pack on charge: 1.% * 0.03 volts per cell
+
at all temperatures.

(3) Depth of Discharge:

(a) 20 percent and 5C perzent at 0° C. i
(b) 20 percent at 23° C.
|
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" (c) 20 percent and 50 m ﬁh@'«é; _ | _
?(h) Orbit Time: 24 hour:—-l-hauf;diichg§ze‘ahd 23~hour charge.

Silver-Zinc Packs:

(1) Ambient Temperature: 25"C.v

c.
(3) Depth of Discharge:

(a) 3-hour orbit: kozrﬁreent nt 25° C.

(2) Voltage limit per pack on charge: 1.97  0.03 volts per- cell

~hour or 3 cent an reent a 5 .
(b) 24 bit: 25 percent and L0 pe t at 25° C

\ N . .
(4) Orbit Times:

(a) 3 hours=~-30-minute discharge and 150-minute charge,

(b) 24 hours--l-hour discharge and 23-hour charge.

Third Electrode Packs (Gulton):

(1)

Artient Temperatures:

(2) Voltage 'imits per pack c¢n charge: None.
thire electrode voltage:
(a) 150 millidivelce g+ DY 2,
(b) 200 militvolts st 2°° O,
(2) 300 miilivelts a- +° C.
(2) Depth ¢l Discharce:
() 2. percent and L. rersent at 0° C

percent and 4)
(c¢) 18

percent and 27 e

() orvit Time: 95 minutes--30-ninute {ischars.

+
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(1) Ambient Temperaturtl!

(a) 0° C. . ' o % ~:XEE ?i : :F

(v) 25° c. ‘}‘1"f ?A’ f,%., 71' R
{c) 40° C.

_ (2) Volta. = limit per pack on charge: Nonme. Limit is. controlled
by the third electrode voltage; 40C millivnlts at rll temperatures.

(3) Depth of Discharge:

= T e e — T e
*

(a) 25 percent and 40 percent at 0° C.

cercent at 2%° C,
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(c) Lo oporeent and Zo percent at 407 O,

discharge and GC-minute
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(1) Azlient Temreratur=s:
(a) -20° ¢,
(v) > ¢
(ﬂ) oo,
:\ l'.
(a) &° c.
(2) Voltagce 1imlis per ok o1 tares: None. Soabp’cone contrels
el voltage,

(3) Deptn o Dischargs:

7 .
() 27 percent ani
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h. Coulémeter Packs: : ;nf,
(1): Ambient Temperature: 25° C.

(2) Voltage limit per pack on charge: WNone. Coulometer comtrols
cell voltage.

(3) Depth of Discherge:

(a) 30 percent for 5 cells (Sonotone 5 a.h.)--coulometer built
by Geddard Space Flight Center.

cent for 10 cells (Gulton 5.6 a.h.)--coulometer
(4) Orbit Time: 90 minutes--30-minute d1 charge and 60-minute

i. BSherfey Cycling Packsi#
(1) Ambient Temperature: 25° ¢.

(2) ) Veltage 1imit per pack on charge: Ncne. Pack cycled in the
rartially discharged state.

(3) Depth of Discharge: U4O percent at

N
2

py}

5

(h) Orbit Time: 90 minutes--30-minute 3ischarge andi 60-minute

charge.,

* This type of :ycling starts with the cells in =z completely dis-
charged condition. Each cycle consists of a charge of £0 percent of the
cell's rated capacity foliowed ty a discharge of 40 percent of the cell's
rated capacity. Upon completiorn of each fifth cyciz2, the cellis are dis-
charged through a resistor for 99 wminutes to return tne cells to the
cempletely discharged condition for the start of the next sequence of five
>ycles. In this manner, the celis opera*e below the 100 percent charged
state much of the time thereby preventing overcharging and puildup of
excessive gas pressure.

1)

. Data:

a. Under normal operaticn, ~cmp.e ¢ data s scheduled t. be recorded
cycies on the 90-minute ani j-hour packs. On the Zi-hour packs,

svery 232
cerpoete data is taken every elgn* .o .es.

¢4

b. The attached data sheets give eni or discharge «nd end of charge
lo

voitage readings for =ach 2ell «n each cycle vecorded.
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Before ‘cycling, each pask was given & capacity test at its respec-

.eyeling temperature. This check consisted of a c/10 charge for 16

olloved by a c/2 discharge %o 1.0 volt per cell average. After

O days of cyeling, each pack was discharged immediately after the

end of-the regular cycle charge period, at the c/2 rate to 1.0 volt per

~‘cell average. The pack was then recharged at the ¢ /10 rate for 16 hours
and discharged at the 2/2 rate to 1.0 volt per cell average. The pack was
then recharged at the c¢/10 rate for 48 hours, voltage limited to the cycle

limits. Data of capacity tests is tabulated on pages 53 through 61.
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